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INTENDED LEARNING OBJECTIVES (ILOs) €» | 


By the end of this lecture the student will be able to: 


1. Describe thermo-receptive sensations. 


2.List the general criteria of pain. 
3. Explain primary and secondary hyperalgesia. 


4. Compare superficial and deep pain 


Lecture Plan © 


1. Thermal sensation (15 min) 
2. Pain & hyperalgesia (25 min) 
3. Summary (5 min) 


4. Lecture Quiz (5 min) 
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* Free n. endings (C fibers) | 


* Free n. endings (C & Aó | 


fibers) 
E 


* Stimulated by extremes of 
temp. | 


Warm pain 
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© THERMORECEPTORS 
+ KRAUSE CORPUSCLES 
E 

+ RUFFINI CORPUSCLES 
oHeat 


о PAIN RECEPTORS „ 
* Free nerve endings 


bitos:liideplaver.comslide[2385462/8/manes(29/ 
SKIN SENSORY RECEPTORS ра. 


stibution 


О Immediately under the skin .... 
around not ?? ). 


.. (respond to temp. of SC tissue 


Q Distribution differ in different parts of the body 
moderate in finger tips least in trunk. 


greatest in lips 


Q Cold receptors >>>> warm receptors (4-10 ti 


О Widely separated. ......... (wide area of skin has to be exposed to 
differentiate different degrees of temp.). 
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Thermoreceptors 


o Moderately adapting but warm receptors 
than cold R. 


о Respond markedly to temp. 


than steady temp. 


Module 


New Five Year Program 
е Neun 


€» 


Time (eec) 


раны umn edu/~jfitzake/Lectures/ 
UnderaradPharmacv/SensoryPhysioloay/ 
Somatosensation/TempPerceptionExp.html 


VASE 5 

* 10-40°C 

У 30-50°C 

У >= 45°C .....warm pain В. = 

УОС Anaethesia .... NO receptor 
discharge 

У 35°C ..... Neutral (comfort zone) ?? Е 


Impulses per second 
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ention types of thermoreceptor 
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Pain 
tions dodi QN SENSN 


{emotional experience. 


U physical or potential tissue 
damage 

О For protection of the body | - 
(enable protective & 


behavioral response 
| preventing further tissue À 


ЯГ . Receptors: Free n. endings (As & C 
fibers) 


Types 


mechanica 
І 


Respond to strong mechanical forces 
(cutting. pricking) 


Respond to extremes of temp.( »45*C & below 
15°C) =) 


Respond to injurious chemicals & those 
produced from tissue damage 


polymodal 
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* Respond to all stimuli. 
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О Most numerous in the skin 


Q Abundant (numerous) in peritoneum, pleura, periosteum, joints, 
arterial walls, dura and tentorium of the d cavity. 


О Few in deep tissues and all viscera 
stimulus must be intense & widesprea: 


r pain to occur, painful 


Q Absent in liver parenchyma, lung alveoli, and brain tissue (pain 
insensitive structures). 
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fa pain and inflammation producing chemical 
substances released from the damaged tissues 
and the surrounding blood vessels When?? 


О [] lowering pain threshold of nocicepti 
sensitization) [] primary hyperalgesi 
accompanies pain. 


often 


О include histamine, serotonin, K+, substance P, 


ATP, bradykinin and prostaglandins (Salicylates [nnm pai sanagementip-aduls/#1570786515026-1970 


N & NSAID 22) 


Cutaneous hyperalgesia © | 


Hyperaigesia = 
№ 


Jonai pain 
Exaggerated response to a noxious stimulus = increased TM 
pain sensitivity — an already painful stimulus now 


producing a more severe type of pain. DD. 
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healthy skin around the 


Pain intensity 


Site injured area RHET 
Pain threshold Decreased ipis Modes Can zi 
increased. 
Duration mom SUNT d 
Mechanism Sensitization theory Convergence; facilitation httos://medatrio.com/oain-nociception 
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onset: during application of the stimulus 
CGU ap pCa On oF T HAT Shortly after application if tissue 
damage occurs 


Duration: short duration. ser ds. 


Nature: pricking Buming 


Localization: wolLlocalized 


Poortyocaized 
Afforont: A-dela fibers 


C-fibers 
Higher center; GG 

Neurotransmitter: glutamate Thalamus 
‘Significance: determine site & severity, | Substance 


ны + Associated with arousal, autonomic Е 


Abolished by doop pressure and not retina анаа 


Abolished by local anacthosia & 
morphine. 


abolished by morphine. 


https://www slideshare netmedicmesirmansurah/pain-3353946 


First 
c ud 
Я aN 


Tme—> 


pain 


Pain 


Skin, deep tissues, and 


viscera 
Pricking Buring 
Within ол sec after Опе or more seconds 
stimulation after stimulation 
Short (one second) Long (few minutes) 
Well -localized Diffuse 
A-delta c 
Nenspinothalamie  Paleospinothalamie 
tract tract 
Cerebral cortex Thalamus. 
Glutamate ‘Substance P 


bhutps:/stideplayer.comyslide/4900931/ 


https jWellnesssortorrs.com/neurophysioloay-pain-part 
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| Types of pain (cutaneous /deep /visceral) €» | 


+ From skin and subcutaneous 
tissues 

pau * Usually pricking or burning pain 

E 

5 skin e.g. skeletal ms, jo 
Deep pain tendons 
+ Usually dull aching or throl 
5 + From internal viscera c.g. 
ceral pain stomach 

* Usually colicky or dull aching 


ization 


hutps:ysideplayer-com/slide/4900931/ 


Causes of deep pain 


Enumerate types of pain. 
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Lecture Quiz © 


Pain produced by tissue damage is due to release of 
which of the following? 


aExcess norepinephrine. 


(СӘ ауте. Е 


cheparin. 


dATP. 


p Summary © | 


-Thermoceptive sensation is coscious perception of different grades of 


environmental temperature. 

-Thermoreceptors include warm, cold, warm pain & cold pain receptors. 
-Distribution of thermoreceptors differs in different parts of the body. 

-They are moderately adapting receptors. 

-Thermal sensation is transmitted along lateral spinothalamic tract. 

-Pain is unpleasant sensory and emotional experience. 

-Pain receptors include thermal, chemical, mechanical & polymodal receptors. 
-Distribution of pain differs in different parts of the body. 

-Pain receptors are slowly or non-adapting receptors. 

-Pain sensitizers are chemical substances released from the damaged tissues and 
the surrounding blood vessels. 


-Types of p. can be classified according to quality of pain or ori 


of pain. 


Lecture Quiz 


Which of the following is correct regarding slow pain? 


als carried along type A fibers. 


bis perceived mainly in sensory аге; 


C pathway activates non specific thalamic nuclie. 


dLasts for a short time. 


SUGGESTED TEXTBOOKS © 


1.Guyton and Hall Textbook of Medical Physiology. 
https://www.amazon.com/Guyton-Hall-Textbook-Medical-Physiology/dp/1 
455770051 


2. Ganong’s Review of Medical Physiology, 25e. 


https://www.amazon.com/Ganongs-Review-Medical-Physiology-Twenty-Fi 


fth/dp/007182510X 
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